SUMMARY: An outer membrane protein (OMP) of the fish pathogenic bacterium Edwardsielia tarda was investigated on its antigenic property. Bacterial agglutination reaction and SDS-PAGE /westem blotting analysis using selected rabbit antisera demonstrated that a 37 kDa OMP was a common antigen among 17 E. tarda strains. Immunoelectron microscopy demonstrated that the 37 kDa OMP located on/in the outer membrane of the bacterium. Immunization of Japanese eel with the 37 kDa OMP prepared from two different serotype strains showed protection against intraperitoneal injection with one strain. Immunization of Japanese flounder with the 37 kDa OMP prepared from one strain also showed protection against injection with two different serotype strains. The results indicate that the 37 kDa OMP is a cell surface protective antigen commonly effective against different serotypes of E. tarda.
INTRODUCTION
Edwardsiella tarda is a causative agent of edwardsiellosis, a systemic disease to many fresh water and sea water fishes throughout world,1) which causes significant loss to aquaculture industry. Strains of E. tarda are divided into several serotypes based on its agglutinating O-antigen.2,3) It is also reported that there is a relation between the serotype and virulence of the bacterium.2,4) As well as other Enterobacteriaceae groups, it has been expected that the variety of serotypes may affect the efficacy of immunization in relation to serotypes between bacterin antigens and infecting bacteria. This may be one of the reasons that E. tarda vaccine has not been the promising product for commercialization. It is well known that outer membrane of Gram-negative pathogenic bacteria relates to their pathogenicity and protective antigenicity. 5, 6, 7, 8, 9, 10) In recent studies, contributions of major outer membrane of aquatic pathogenic bacteria to their pathogenicity and protective antigenicity were reoorted. 8, 11, 12) Present study was aimed to isolate and characterize outer membrane protein (OMP) of E . tarda from the view point that it may have a possible immuno-potent antigenicity and if it is common among E. tarda strains of different serotypes. Fish were immunized with antigens by intraperitoneal injection, reared for 4 weeks with feeding (flounder) and without feeding (eel) and then challenged with live E. tarda strains by intraperitoneal injection. In the challenge test, eel were divided into groups of 5 fish and each group fish were injected 10-fold dilutions of bacterial suspension. Flounder were divided into groups of 10 fish and each group fish were received a certain dose of bacteria. After challenge, the fish were observed for at least two weeks and mortality was recorded. In the case of eel, median lethal dose (LD50) of the bacteria was determined by Reed and Muench's formula. 14) After electrophoresis, the proteins were electrophoretically transferred to a nitrocellulose paper by semi-dry apparatus. After blocking with 1 % skim milk, antibody reactions were performed by using rabbit antiserum against formalin killed cells of EF-1 strain then by goat anti-rabbit IgG peroxidase conjugate. The paper was colorated with a commercial immunostaining kit. 
MATERIALS AND METHODS

Bacteria
RESULTS
Western blotting of the 17 strains of E. tarda demonstrated that a 37 kDa major protein antigen was common in all the strains although two strains from Taiwan showed slightly smaller molecular size (Fig. 1) . This protein showed positive staining by PAS reaction indicating it is a glycoprotein (data are not shown).
Immunoelectron microscopy demonstrated that gold spheres located on/in the outer membrane of EF-1 strain cell (Fig. 2) . The result suggested that the 37 kDa OMP contributed to the agglutination reaction with antiserum. Immunization of eel with two types of OMP from EF-1, 37 kDa OMP and native OMP, resulted about ten times higher LD50 values than the control against challenge with the homologous strain (Table  1) indicating that the 37 kDa OMP is a protective antigen in the native OMP of this bacterium. higher LD50 values than the control against challenge with EF-1 strain ( Table 2 ). The result indicate that the 37 kDa OMP prepared from strains of different serotypes evoked protection against one representative strain. Table 2 Cross immune protection between different serotype strains EF-1 and V 1 in eel An immunization experiment using Japanese flounder also showed higher survival rate in the immunized fish than the control. In this case, the flounder were immunized with the 37 kDa OMP from EF-1 and challenged with EF-1 and V1 strains separately. As the number of the experimental fish was not enough (n=10) the difference in the survival rate was not significant. However, it is clear that the OMP induce cross protection between the two strains of different serotypes. From the results obtained in this study, it can be concluded that the 37 kDa major OMP is a cell surface and protective antigen that shows common antigenicity among many E. tarda strains of different serotypes. As the future study, analysis of this protein by 2-dimensional electrophoresis is necessary to confirm its composition of only one polypeptide or not. Then after analyzation of amino acid sequences, development of a recombinant vaccine and selection of highly antigenic strain are expected to develop serologically universal vaccine of edowardsiellosis in fish.
